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Institute Acronym Country Coordinator PHIN Scientific Contact 
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CCLRC Rutherford Appleton Lab. (20) CCLRC-RAL UK P. Norton G. Hirst   
CERN Geneva (17) CERN CH G. Guignard G. Suberlucq   
CNRS-IN2P3 Orsay (3) CNRS-Orsay F T. Garvey G. Bienvenu CNRS 
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ForschungsZentrum ELBE (9) FZR-ELBE D J. Teichert J. Teichert   
INFN-Lab. Nazionali di Frascati (10) INFN-LNF I S. Guiducci A. Ghigo INFN 
INFN- Milan (10) INFN-MI I C. Pagani I. Boscolo INFN 
Twente University- Enschede (12) TEU NL J.W.J. Verschuur J.W.J. Verschuur   
 
Main Objectives: Perform Research and Development on charge-production by 
interaction of laser pulse with material within RF field and improve or extend the 
existing infrastructures in order to fulfil the objectives. Coordinate the efforts done at 




Total Cost Requested Cost 
 3.851 M€(FC) + 2.150 M€(AC) Total = 6.001 
M€ 3.542 M€ 
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1 MANAGEMENT ACTIVITY 
1.1Meetings: 
The first PHIN Steering Committee (SC) meeting was organized in Paris on 3rd February  
2004.  
The second PHIN SC meeting was organized in Frascati on 6th May  2004 in parallel with the 
ELAN SC meeting.  
The next SC meeting is foreseen in Hamburg on November in parallel with the CARE general 
meeting.  
PHIN responsible participated to the Meeting of the CARE Steering Committee in Warsaw 
University of Technology on 24th June 2004. 
A meeting took place at CERN on 18th June 2004, between DAPNIA, LAPP and CERN 
where PHIN issues were discussed. 
A video conference was held on 14th July between CERN and RAL where progresses on 
Laser issues were analyzed.  
 
1.1.1 List of meetings 
1st PHIN Collaboration Meeting   2004/05/05 Frascati 
2nd PHIN Steering Committee Meeting 2004/05/06 Frascati 
1st ELAN Meeting 2004/05/04-06 Frascati 
CERN/RAL Videoconference 2004/05/26 
DAPNIA/LAPP/CERN Meeting  2004/06/18 CERN 
CARE Steering Committee Meeting 2004/06/24 Warsaw  
CERN/RAL Videoconference 2004/07/14 
 
1.2.1 General meetings 
 
1st PHIN Collaboration Meeting   05/05/04 Frascati 
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Table 1.1.1b: List of meeting, workshop and event (co)organized by the Activity 
 
Date Title/subject location Main
organizer 
 Number of 
participants
Comments and Web site 
04 06 05 1st PHIN Collaboration Meeting Frascati LNF 25  
04 05 05 2nd PHIN Steering Committee Frascati LNF  5  
04 05 4-6 1st ELAN Meeting Frascati LNF 90  
04 05 26 CERN/RAL Meeting Videoconference    
04 06 18 DAPPNIA/LAPP/CERN Meeting Geneva CERN   
04 06 24 CARE Steering Committee Warsaw    
04 07 14 CERN/RAL Meeting Videoconference    
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1.2External Scientific Advisory Committee 
1.2.1Composition 
Roberto Corsini, CERN 
Klaus Floettmann, DESY 
Paolo Michelato, INFN Milano - LASA 
Ingo Will, Max Born Institute Berlin 
1.2.2 Report of the ESAC  
(Comments to the presentations given at the first PHIN meeting on May 5th, 2004 in Frascati)  
The general impression of the committee is that the tasks have started according to the project 
planning and that no major problems have been identified at the moment. The division of the 
total budget seems to be appropriate for the aims to be achieved. 
The committee would like to receive in advance a tentative schedule for the next meeting. 
The committee would give the following comments based on the talks presented at the first 
PHIN cooperation meeting: 
1) CERN 
The project is in a good shape and is proceeding according to the schedule.  
Suggestion: It would be useful to have the data on photocathode production, performance and 
operation in the gun well organized in a database and accessible to other institutes. 
2) FZR 
The project is in a good shape and is proceeding according to schedule.  
3) Twente U. 
Suggestion: The diagnostics in the photocathode preparation chamber should be improved, in 
order to ameliorate cathode performances (lifetime). It would be useful to have the data on 
photocathode production, performance and operation in the gun well organized in a database 
and accessible to other institutes. 
4) RAL 
We agree with the general scheme of the laser.  
Suggestions:  
Utilizing the energy stored in the laser rods during the total pump-up phase in more efficient 
way would probably allow to reduce the required amount of diodes and therefore the total 
costs of the laser system. It would also solve the problems with fracture limit of the laser rods. 
This option should be taken into account because it is of large interest for other institutions.  
It may worthwhile to consider an oscillator running in burst-mode instead of CW mode. 
5) LOA 
The parameter space accessible with plasma acceleration seems not to match high energy 
physics requirements at present. More information exchange between plasma and accelerator 
physics communities will be useful. The laser expertise and hardware existing at LOA can be 
useful to other members of the collaboration. 
6) LAL-Orsay 
It should be clarified if a complete symmetrization of the field in the gun is necessary for 
CTF3 gun. In case, a coaxial coupler solution should be also considered. 
7) INFN-Milano & Frascati 
Both groups have presented different techniques to solve the same aim to produce flat-top 
pulses. We suggest joining the activities of both groups and use the short-pulse laser at 
Politecnico Milano as a test bench for the different pulse shapers under development. 
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2. Dissemination Activity 
 
2.1 List of talks 
 
Charge Production with Photo-injectors 
Andrea Ghigo (INFN-LNF) 
1st ELAN Meeting, Frascati 
2004/5/4 
 
ELAN - PHIN JRA Connection 
Andrea Ghigo (INFN-LNF) 
1st ELAN Meeting, Frascati 
2004/5/4 
 
CERN Activities within the PHIN framework until April 04 
Guy Suberlucq (CERN)  
1st ELAN Meeting, Frascati 
2004/5/4 
 
Overview of the present status of the SRF gun design and construction, 
J. Teichert  (FZR) 
1st ELAN Meeting, Frascati 2004/5/4 
also presented at the PHIN Collaboration Meeting 
also CARE-Note-2004-010-ELAN 
Laser Pulse Manipulation; first experience with Dazzler 
Carlo Vicario (INFN-LNF)  
1st ELAN Meeting, Frascati 
2004/5/4 
 
Considerations on a Laser pulse shaping for a RF - gun 
Simone Cialdi (INFN-MI)  
1st ELAN Meeting, Frascati 
2004/5/4 
 
Photo-injector laser development 
Marta Divall (CLF)  
1st ELAN Meeting, Frascati 
2004/5/4 
 
Status Report from JRA2 “PHIN” 
L. Rinolfi / CERN CARE Meeting 2004/6/23 
 
Photoinjector Lasers for 4GLS and CERN 
Graeme Hirst (CCLRC-RAL) 
Internal seminar, RAL 
2004/06/07 
 
Technology Challenges for High  Brightness Photo-injectors 
Guy Suberlucq (CERN) 
EPAC 2004, Lucerne, 2004/7/6
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2.1List of talks 
 
Table 2.1: List of talks to workshops and conferences made by NA/JRA members and which are about (or include) activities carried within your 
NA or JRA 
# Subject Speaker/Lab Event Date
Talk Web site CARE-
Conf 

































Internal seminar 2004/6/7 
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Technology Challenges for High  Brightness Photo-
injectors G. Suberlucq/CERN EPAC 2004 2004/7/6 
http://www/epac04.ch/  
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2.2List of papers 
 
ID: 477 - TUYBCH02  Technological Challenges for High Brightness Photo-injectors 
Guy Suberlucq (CERN, Geneva) Speaker   Guy Suberlucq (CERN, Geneva), Invited Oral 
Presentation  EPAC 2004 Lucerne 
ID: 1143 - TUPLT063  Laser Temporal Pulse Shaping Experiment For SPARC 
Photoinjector Authors   Carlo Vicario, Andrea Ghigo (INFN/LNF, Frascati (Roma)), Simone 
Cialdi, Alessandro Federico Flacco (INFN-Milano, Milano), Massimo Petrarca (INFN-Roma, 
Roma), Mauro Nisoli, Giuseppe Sansone, Salvatore Stagira (Politecnico/Milano, Milano), 
Ilario Boscolo, Caterina Vozzi (Universita' degli Studi di Milano, MILANO) Presenter   Carlo 
Vicario (INFN/LNF, Frascati (Roma)), Type of Presentation   Poster 
ID: 765 - MOPKF015  A Superconducting Photo-Injector with 3+1/2- Cell Cavity for the 
ELBE Linac Authors   Jochen Teichert, Hartmut Buettig, Pavel Evtushenko, Dietmar 
Janssen, W.-D. Lehmann, Ulf Lehnert, Peter Michel, Christof Schneider, Juergen Stephan 
(FZR, Dresden), Vladimir Volkov (BINP SB RAS, Novosibirsk), Ingo Will (MBI, Berlin) 
Presenter   Jochen Teichert (FZR, Dresden), Type of Presentation   Poster 
Features of a phase-only shaper relative to a long rectangular ultraviolet pulse, S. Cialdi, 
I. Boscolo and A. Flacco, J. Opt. Soc. Am. {\bf 21}, (2004) 1693. 
A laser pulse shaper for the low emittance radiofrequency SPARC electron gun, S. 
Cialdi, I. Boscolo, Nucl. Insrtrum. Meth.  Phys. Res. A {\bf 526} (2004) 239-248. 
Overview of the present status of the SRF gun design and construction ,J. Teichert, P. 
Evtushenko, D. Janssen, W.-D. Lehmann, U. Lehnert, P. Michel, Ch. Schneider, J. Stephan, 
V. Volkov, I. Will, FZR,  May 2004 CARE-Note-2004-010-ELAN 
Report on Photocathodes, J. Teichert, R. Xiang, G. Suberlucq, J.W.J. Verschuur, PHIN 
Internal Report. 
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Title Authors and Labs Date 
1 EPAC04 TUYBCH02 Technological Challenges for High Brightness Photo-injectors G. Suberlucq (CERN)  
2 EPAC04 TUPLT063  
Laser Temporal Pulse Shaping Experiment For SPARC 
Photoinjector 
Carlo Vicario, Andrea Ghigo (INFN/LNF, Frascati), 
Simone Cialdi, Alessandro Federico Flacco (INFN-
Milano), Massimo Petrarca (INFN-Roma), Mauro Nisoli, 
Giuseppe Sansone, Salvatore Stagira (Politecnico/Milano), 
Ilario Boscolo, Caterina Vozzi (Universita' degli Studi di 
Milano) 
 
3 EPAC04 MOPKF015  
A Superconducting Photo-Injector with 3+1/2- Cell Cavity for 
the ELBE Linac 
Jochen Teichert, Hartmut Buettig, Pavel Evtushenko, 
Dietmar Janssen, W.-D. Lehmann, Ulf Lehnert, Peter 
Michel, Christof Schneider, Juergen Stephan (FZR, 
Dresden), Vladimir Volkov (BINP SB RAS, Novosibirsk), 
Ingo Will (MBI, Berlin) 
 
4 CARE-Note-2004-010-ELAN 
Overview of the present status of the SRF gun design and 
construction 
J. Teichert, P. Evtushenko, D. Janssen, W.-D. Lehmann, U. 




5 CARE Report Internal report: Report on Photocathodes J. Teichert, R. Xiang, G. Suberlucq, J.W.J. Verschuur  
6 CARE Report 
PHIN report GUN:  First Orsay Status Report for JRA2 (PHIN) 





J. Opt. Soc. Am. 
{\bf 21}, (2004) 
1693 
Features of a phase-only shaper relative to a long rectangular 
ultraviolet pulse S. Cialdi, I. Boscolo and A. Flacco  
8 
Nucl. Insrtrum. 
Meth.  Phys. Res. 
A {\bf 526} 
(2004) 239-248 
A laser pulse shaper for the low emittance radiofrequency 
SPARC electron gun S. Cialdi, I. Boscolo  
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2.3 Web site  
 




The page shows the institutions participating to the JRA and provides links to their web sites.  
General documentation such as the PHIN proposal and reports on the various activities is 
accessible.  
The web page contains also a report on the first PHIN Collaboration Meeting, that took place 
in Frascati on May 5th 2004. In particular, all the presentations given at the meeting are 
accessible by the reader. 
Every Work Package has a dedicated section which includes reports on their activities and 
other specific documents. 
Useful excel file that includes information on a large number of semiconductor photocathodes 
is also available.   
Te web site is continuously maintained in order to provide up-to-date information on PHIN 
activities. 
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3 Additional staff hiring 
The participating institutes have been used their own contracts and procedures for additional staff recruitment. The following Table shows the list 
of the temporary contract assigned. 
 










Work subject Status 
1 CERN Fellow 18 months Laser and photocathodes development  
2 FZR Post Doc 24 months Simulation design measurements of SFR gun Hired on 2004/5/17 
3 FZR Post Doc 24 months Photocathode preparation Hired on 2004/7/15 
4 INFN-LNF Post Doc 
 
24 months Photo-injector diagnostic instruments Hired on 2004/5/24 
5 CCLRC-RAL 
 
PostDoc 24 months 
 
Laser development Hired on 2004/4/01 
6 INFN-Mi Graduated 6 months Electronic device development  
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4. Status of the Work: 
 
Work Package 2: Charge Production: CP (Leader: , J. Teichert, FRZ-ELBE) 
 
CERN, FZR-ELBE, TEU: 
The characteristics of more than 30 photocathodes, including quantum efficiency, operating 
laser wavelength, lifetime, vacuum conditions, etc., were collected and compared in a report 
(available on PHIN web page). 
CERN: 
The layout of the photoinjector installation in a dedicated area at CERN is completed. 
The lifetime studies and measurements of the most promising photocathodes are in progress.  
FZR-ELBE: 
The fabrication of the parts of the new  photocathode preparation equipment is finished. 
Standard vacuum components have been ordered and the assembling of the chamber will start. 
The work on the report “Photocathode studies” has been continued.  
CNRS-Orsay 
Review of the cathode preparation chamber has been done.  Modified drawing to make easier 
the construction of the chamber and the cathode production is under way. 
CNRS-LOA: 
The spectrometer project for energy measurements of the electron beam produced in the 
plasma photoinjector is in progress. 
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Table 4.2a : Status of the WP on charge production  
 
WBS # Title Original begin date (Annex 1) 
Original end date 
(annex1) 
Estimated 
Status Revised end date 
2.1 Photocathode (PC) for 3 GHz RF gun     
2.1.1 High efficiency PC comparison Jan 2004 Dec 2005 60%  
2.1.2 PC Preparation Equipment Design Jan 2004 Sep 2004 80%  
2.1.3 PC Preparation Equipment construction Sep 2004 Jun 2005 35%  
2.1.4 PC for 3 GHz RF high field R&D May, 2004 June 2005 0%  
2.2 Photocathode for SC cavity     
2.2.1 PC preparation equipment upgrade Jan 2004 Jun 2005 35%  
2.2.2 PC tests Jun 2005 Jan 2007 0%  
2.3 Laser driven plasma source     
2.3.1 High energy plasma source design Jan 2004 Oct 2004 30%  
2.3.2 100 MeV laser plasma source R&D Oct 2004 Dec 2007 0%  
 
 
Table 4.2b: Status with respect to the interim reports and deliverables to be done in 2004 according to the MS project breakdown 
 
WBS # Title Due date in Annex 1 Status Revised delivery date 
2.1.1 High efficiency PC comparison internal report Dec 2004 100% Jun 2004 











Work Package 3: Laser:  LAS (Leader: G. Hirst, CCLRC-RAL) 
CCLRC-RAL: 
Photoinjector laser design has been modified to allow operation at 50Hz, this involved re-
balancing the thermal loads on the Nd:YLF amplifier rods to avoid thermal fracture. A group 
at the Technical University of Vienna has experience in this area and is collaborating with a 
Russian company who use ion-exchange techniques to improve Nd:YLF's thermal shock 
resistance. It was agreed with CERN to support a small research exercise in this area. 
The laser oscillator call-for-tender documents were prepared by CERN and distributed. Two 
replies were received by the deadline in August and a final decision was deferred until after 
visits to the companies. Both companies tendered for an oscillator and also for a preamplifier 
to raise the cw power to a level suitable for injection into the pulsed amplifiers.                                                 
Investigations of possible laser diode suppliers and of the available diode technology have 
continued and by the end of the reporting period we were converging on a specification.  
CNRS-Orsay: 
The tender request of the picosecond pulsed UV laser, that is planned for NEPAL 
photoinjector, is under way:  
Technical specifications are ready and in the hands of the administration in view of a call to 
tender. Four firms have been contacted. 
INFN-LNF: 
Second experiment on pulse shaping with the acousto-optic modulator (Dazzler) has been 
performed on a different configuration of the Ti:Sa laser in collaboration with Brookhaven 
Labs.. Also the results of this experiment are very promising and an emittance measurement 
of an electron beam produced in a metallic photocathode is foreseen. 
INFN-MI: 
Theoretical studies of temporal pulse shaping using a Liquid Crystal Mask (LCM) have been 
completed and the project of the 4f-system driven by a Nd:YAG has been completed and the 
orders for the components have been started. 
The existing laser was modified and upgraded in order to perform the pulse shaping 
measurements using LCM: the goal of a stable operation with 90 ps has been reached; the 
project of the laser up-grading with the SESAM technology has been started; the first tests on 
the problem of the spectrum increase via self-phase modulation within an optic fiber has been 
done.  
The study for the synchronization of the laser oscillator and the amplifier has been started. 
Diagnostic tools development for the measurements is in progress. 
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Table 4.3a : Status of the WP on laser 
 
WBS # Title Original begin date (Annex 1) 
Original end date 
(annex1) 
Estimated 
Status Revised end date 
3.1     Laser System  
3.1.1 High power oscillator design Jan 2004 Jun 2004 100%  
3.1.2 High power oscillator construction Jun 2004 Jan 2005 0%  
3.1.3 High power amplifier design Jan 2004 Sep 2004 70%  
3.1.4 High power amplifier construction Sep 2004 Jul 2005 0%  
3.1.5 Oscillator+amplifier test Aug 2005 Dec 2005 0%  
3.2 Pulse shaping (PS)     
3.2.1 PS Simulation and design Jan 2004 Jun 2004 85%  
3.2.2 Phase mask acquisition and test Jun 2004 Apr 2005 30%  
3.2.3 Dazzler acquisition and test Jan 2004 May 2005 80%  
3.2.4 Pulse shaping comparison May 2005 Oct 2005 0%  
3.3 UV generation and feedbacks     
3.3.1 UV harmonic generator R&D Jan 2004 Jun 2004 35%  
3.3.2 UV harmonic generator test Jun 2004 Apr 2005 0%  
3.3.3 Laser-RF feedback development  Jan 2004 Jun 2005 20%  
 
Table 4.3b: Status with respect to the interim reports and deliverables to be done in 2004 according to the MS project breakdown 
 
WBS # Title Due date in Annex 1 Status Revised delivery date 
3.1.1 Oscillator Techn. Specs for tender request Jun 2004 100%  
3.1.3 Amplifier design report Aug 2004 70% Dec 2004 
3.2.1 PS Simulation and design report Jun 2004 85% Oct 2004 
3.3.1 UV harmonic generator R&D report Jun 2004 35% Dec 2004 
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Work Package 4: RF Gun and Beam Dynamics: GUN 
(Leader: G.Bienvenu, CNRS-Orsay) 
CNRS-Orsay: 
The 3 GHz RF gun design has been completed (complete report in the PHIN web page).  
As suggested by members of the last review committee, the possibility to use a coaxial 
coupler to feed the RF gun instead of our two ports coupler has been carefully checked with 
HFSS simulations. 
Better field symmetry in the coupler cavity has been studied: racetrack geometry for this 
volume has been used to eliminate undesirable quadrupolar effects. 
Vacuum pumping speed has been increased to pump not only by the axial canal but also by 44 
holes distributed in the half-cavity and the second cavity and connected to an integrated 
coaxial NEG pump. 
 The final operational design is now ready to call for quotation and final mechanical drawing 
are under way. 
FZR-ELBE: 
The design of the cryomodule for the SRF gun has been completed. 
The fabrication of the photocathode cooling system is finished. 
A test bench (vacuum chamber with liquid nitrogen cooling system) for experimental test of 
the photocathode cooling system has been installed.    
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Table 4.3a : Status of the WP on RF gun  
 
WBS # Title Original begin date (Annex 1) 
Original end date 
(annex1) 
Estimated 
Status Revised end date 
4.1 SC RF gun     
4.1.1 SC RF gun Technology development Jan 2004 Jul 2004 100%  
4.1.2 SC RF gun design Jan 2004 Dec 2004 50%  
4.1.3 SC RF gun realization Jan 2005 Feb 2006 0%  
4.1.4 SC RF gun test Feb 2006 Jan 2007 0%  
4.2 3 GHz RF gun     
4.2.1 3 GHz RF gun design Jan 2004 Dec 2004 100%  
4.2.2 Two RF gun construction Jan 2005 Jun 2005 0%  
4.2.3 CTF3 RF gun test Jun 2005 Sep 2006 0%  
4.2.4 NEPAL RF gun test Jul 2005 Feb 2007  0%  
4.3 Spectrometer for e- beam     
4.3 1-50 MeV Spectrometer design Jan 2004 Apr 2004 40%  
4.3.1 1-50 MeV Spectrometer construction Apr 2004 Dec 2005 0%  
4.3.2 1-50 MeV Spectrometer test Jan 2006 Sep 2007 0%  
4.3.3 0 – 1 Gev Spectrometer development Jan 2006 Dec 2007 0%  
 
Table 4.3b: Status with respect to the interim reports and deliverables to be done in 2004 according to the MS project breakdown 
 
WBS # Title Due date in Annex 1 Status Revised delivery date 
4.1.2 SC RF gun design Dec 2004 50%  
4.2.1 3 GHz RF gun design Dec 2004 80%  
4.3.1 1-50 MeV Spectrometer design Apr 2004 50% Oct 2004 
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